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Energy transduction mechanisms in living organisms, such as photosynthesis and 
respiration, store light and chemical energy in the form of an electrochemical gradient 
formed across a lipid bilayer.1 We show that the proton concentration in an 
electrode/phospholipid bilayer interface can be controlled and monitorised 
electrochemically by immobilizing the membrane-bound [NiFeSe] hydrogenase from 
Desulfovibrio vulgaris Hildenborough.2 The electro-enzymatic oxidation of H2 generated a 
proton gradient across the supported biomimetic membrane that was coupled to the in 
vitro synthesis of ATP.3  
 
Figure 1 Scheme of proton gradient generation by membrane-bound [NiFeSe] 
hydrogenase immobilized on a modified gold electrode  
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